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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The arc welder characterized by providing the following. The drive signal circuit A 
which connects a rectifier circuit to the secondary of a welding transformer, connects the series 
circuit of two capacitors, and the series circuit of two switching elements to the outgoing end, 
respectively, connects a welding load between the middle point of the series connection of two 
capacitors, and the middle point of the series connection of two switching elements, and drives 
one switching element between the two aforementioned switching elements. The drive signal 
circuit B which outputs the reversal signal of the drive signal circuit A, and drives the switching 
element of another side. The oscillator circuit which determines the pulse period of the two 
aforementioned drive signal circuits A and B. The timer circuit which inputs the signal for the 
oscillator circuit repeating an oscillation and halt operation a fixed period into the oscillator 
circuit. 

[Claim 2] The arc welder according to claim 1 which formed the pulse width equalization circuit 
of an oscillator circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the arc welder used for welding of the material 

which needs oxide-film removal, such as aluminum and magnesium. 

[0002] 

[Description of the Prior Art] Conventionally, an AC arc welding machine is used for welding of 
the material which needs oxide-film removal at the time of welding, such as aluminum and 
magnesium, and an example of the circuitry of the conventional AC arc welding machine is shown 
in drawing 3 . 

[0003] In drawing 3 1 rectifier diode and 3 for a source power supply, and 2 and 5 A switching 
element, In 4, a welding transformer, and 6a and 6b a weldment-ed and 8 for a capacitor and 7 
An arc load, The drive signal circuit A to which 9 drives an electrode and, as for a switching 
element and 11a, 10a and 10b drive switching element 10a The oscillator circuit as which the 
drive signal circuit B to which 11b drives switching element 10b, and 12 determine the pulse 
period of drive signal circuit A1 1a and drive signal circuit B1 1b, and 13 are inverters. 
[0004] In the circuit shown in drawing 3 , a source power supply 1 is rectified by rectifier diode 2. 
Switch the rectification output with a switching element 3, and the pressure-lowering insulation 
of the ac output is carried out by the welding transformer 4. The series circuit of two capacitors 
6a and 6b and the series circuit of two switching elements 1 0a and 1 0b are connected to the 
outgoing end, respectively. Between the node of two capacitors 6a and 6b, and the node of two 
switching elements 10a and 10b, a welding load, An arc 8 is connected with the weldment 7-ed 
(base material) and an electrode 9. Namely, the inside of two switching elements 10a and 10b, 
Drive signal circuit A1 1a is connected to one switching element 10a. Drive signal circuit B1 1b is 
connected to switching element 10b of another side, the output of an oscillator circuit 12 is 
reversed by further drive signal circuit A1 1a, polarity is directly reversed by drive signal circuit 
B1 1b by the inverter circuit 13, and the output pulse of an oscillator circuit 12 is connected. 
[0005] The pulse output which synchronized with the output wave of an oscillator circuit 12 is 
outputted from drive signal circuit A1 1a, and repeats ON-OFF of switching element 10a. On the 
other hand, since the output of an oscillator circuit 12 is reversed and inputted into drive signal 
circuit B1 1b by the inverter 13, drive signal circuit B1 1b is made ON-OFF [ a / switching 
element 10/ switching element 10b ] by turns. 

[0006] the time of switching element 10a turning on by this operation, and switching element 10b 
being OFF — current — the switching element 10a-> electrode 9 — the case where it flows by 
progress of weldment-ed [ -> arc load 8 -> ] 7 -> capacitor 6b, and switching element 1 0a is 

[ switching element 10b ] ON in OFF conversely — current — capacitor 6a-> ed — it flows 

with weldment 7 -> arc load 8 -> electrode 9 -> switching element 1 0b Therefore, for the arc 
load 8, the alternating current shown in drawing 4 flows. 

[0007] The period when the current of plus of an electrode 9 side for the arc load 8 is flowing 
had the operation which removes the high oxide skin of the melting point from the base material 
of the weldment 7-ed, and since the operation to which an electrode 9 side melts the weldment 
7-ed in the period of minus was strong, this kind of AC arc welding machine was used for welding 
of aluminum, magnesium, etc. 
[0008] 

[Problem(s) to be Solved by the Invention] however, the case where welding of aluminum 
material or magnesium material is performed in the above-mentioned AC arc welding machine — 
since the directivity of an arc is bad — (1) (2) with difficult fillet weld since there is a fault, like 
Uranami welding is difficult and it is a higher harmonic at the time of inversion — (3) the 
electrode heating effect which is a time of the current of electrode side + flowing further that 
arc sound is high — (4) There were troubles, like an electrode wear is quick 
[0009] this invention tends to solve the above-mentioned conventional problem, and makes arc 
directivity and stability increase, and decreases the electrode heating effect, it suppresses 
consumption of an electrode at the same time it makes it easy to perform fillet weld and Uranami . 
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welding, and it aims at reducing arc sound further. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the arc welder 
of this invention connects a rectifier circuit to the secondary of the transformer for welding, to 
the outgoing end The series-connection circuit of two capacitors, Connect the series- 
connection circuit of two switching elements, respectively, and a welding load is connected 
between the middle point of the series connection of two capacitors, and the middle point of the 
series connection of two switching elements. The drive signal circuit A which drives one 
switching element between the two aforementioned switching elements The drive signal circuit B 
which outputs the reversal signal of the drive signal circuit A, and drives the switching element 
of another side It is made the composition equipped with the oscillator circuit which decides the 
pulse period of the two aforementioned drive signal circuits A and B, and the timer circuit which 
inputs the signal for the oscillator circuit repeating an oscillation and halt operation a fixed period 
into the oscillator circuit. 
[0011] 

[Function] By the above-mentioned composition, the direct current of electrode side minus will 
be periodically mixed by conventional alternating current, and an alternating current property will 
be joined by the direct-current property of electrode side minus. Since an electrode turns into 
hot cathode in the period of electrode side minus and the pole is stabilized by this, the increase 
of the directivity of an arc and an arc are stabilized, and there is no electrode heating effect like 
[ in the case of being electrode side plus ], and consumption of an electrode is suppressed. 
Moreover, since there is no inversion at the time of direct-current mixture, the noise by the 
higher harmonic is lost, and arc sound decreases. 
[0012] 

[Example] Hereafter, it explains, referring to a drawing about one example of the AC arc welding 
machine of this invention. 

[0013] In drawing 1 , since main circuit composition is the same as drawing 3 which shows the 
conventional example, the upstream of the welding transformer 4 has been omitted. Moreover, 
the sign same about the portion same also about other portions as drawin g 3 is attached, and a 
different portion is explained. In drawing 1 , 14 is a timer circuit and 15 is a pulse width 
equalization circuit. 

[0014] In the circuit shown in drawing 1 , if a timer circuit 14 repeats ON and OFF a fixed period, 
an oscillator circuit 12 will interlock, when a timer circuit 14 is ON, an oscillator circuit 12 
oscillates, when a timer circuit 14 is OFF, an oscillator circuit 12 suspends an oscillation and a 
timer circuit 14 and an oscillator circuit 12 repeat this operation. Since drive circuit A11a and 
drive circuit B11b output the signal switching elements 10a and 10b are made ON-OFF [ a 
signal ] by turns like the conventional example based on the signal from an oscillator circuit 12 
when a timer circuit 14 is ON, as shown in drawing 2 , alternating current flows during TAC. 
although an oscillator circuit 12 suspends an oscillation on the other hand when a timer circuit 
14 is OFF, in order that switching element 10a may continue ON and switching element 10b may 

continue OFF — current — capacitor 6a-> ed — it flows with weldment 7 -> arc load 8 -> 

electrode 9 -> switching element 1 0b, and as shown in drawin g 2 , the direct current of electrode 
side minus flows during the TDC 

[0015] Thus, the mixed current on which alternating current and a direct current flow by turns 
according to ON-OFF of a timer circuit 14 can be acquired easily. Therefore, it is dependent on 
a time limit setup of a timer circuit 14, and direct-current period ratio =TOFF/(TON+TOFF) 
=TDC/(TAC+TDC) can be chosen freely. 

[0016] Moreover, if the pulse width at the time of oscillation operation of an oscillator circuit 12 
is narrowed with the pulse width equalization circuit 15 even when the above-mentioned direct- 
current period ratio is fixed Since the pulse width of drive signal circuit A1 1a is narrow, the pulse 
width of drive signal circuit B1 1b becomes large, the flow term of switching element 10b spreads 
in connection with it and the ratio of the current of electrode side minus becomes large The 
same effect as having enlarged the direct-current period ratio is acquired, the period ratio of hot 
cathode electric discharge becomes large, the directivity, the increase of stability, and the 
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electrode heating effect of an arc become small, and an electrode wear is suppressed. 
[0017] 

[Effect of the Invention] by repeating periodically an alternating current period and the direct- 
current period of electrode side minus by turns according to this invention so that clearly from 
the above explanation, attributing the ratio of a direct-current period size, and performing arc 
welding The period ratio of hot cathode electric discharge becomes large, and since the pole is 
stabilized by this period, the directivity of an arc and its stability increase, it makes easy fillet 
weld and Uranami welding, such as aluminum and magnesium, decreases the electrode heating 
effect which is generated in electrode side plus, and suppresses an electrode wear. Furthermore, 
by preparing a direct-current period, the generating harmonic at the time of inversion decreases, 
and it is effective in reducing arc sound. 
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OPERATION 



[Function] By the above-mentioned composition, the direct current of electrode side minus will 
be periodically mixed by conventional alternating current, and an alternating current property will 
be joined by the direct-current property of electrode side minus. Since an electrode turns into 
hot cathode in the period of electrode side minus and the pole is stabilized by this, the increase 
of the directivity of an arc and an arc are stabilized, and there is no electrode heating effect like 
[ in the case of being electrode side plus ] f and exhaustion of an electrode is suppressed. 
Moreover, since there is no inversion at the time of direct-current mixture, the noise by the 
higher harmonic is lost, and arc sound decreases. 
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EXAMPLE 



[Example] Hereafter, it explains, referring to a drawing about one example of the AC arc welding 
machine of this invention. 

[0013] In drawin g 1 , since main circuit composition is the same as drawing 3 which shows the 
conventional example, the upstream of the welding transformer 4 has been omitted. Moreover, 
the sign same about the portion same also about other portions as drawing 3 is attached, and a 
different portion is explained. In drawing 1 , 14 is a timer circuit and 15 is a pulse width 
equalization circuit. 

[0014] In the circuit shown in drawi ng 1 , if a timer circuit 14 repeats ON and OFF a fixed period, 
an oscillator circuit 12 will interlock, when a timer circuit 14 is ON, an oscillator circuit 12 
oscillates, when a timer circuit 14 is OFF, an oscillator circuit 12 suspends an oscillation and a 
timer circuit 14 and an oscillator circuit 12 repeat this operation. Since drive circuit A1 1a and 
drive circuit B1 1b output the signal switching elements 10a and 10b are made ON-OFF [ a 
signal ] by turns like the conventional example based on the signal from an oscillator circuit 12 
when a timer circuit 14 is ON, as shown in drawing Z . alternating current flows during TAC. 
although an oscillator circuit 12 suspends an oscillation on the other hand when a timer circuit 
14 is OFF, in order that switching element 10a may continue ON and switching element 10b may 

continue OFF — current — capacitor 6a-> ed — it flows with weldment 7 -> arc load 8 -> 

electrode 9 -> switching element 10b, and as shown in drawing 2 , the direct current of electrode 
side minus flows during the TDC 

[0015] Thus, the mixed current on which alternating current and a direct current flow by turns 
according to ON-OFF of a timer circuit 14 can be acquired easily. Therefore, it is dependent on 
a time limit setup of a timer circuit 14, and direct-current period ratio =TOFF/(TON+TOFF) 
=TDC/(TAC+TDC) can be chosen freely. 

[0016] Moreover, if the pulse width at the time of oscillation operation of an oscillator circuit 12 
is narrowed with the pulse width equalization circuit 15 even when the above-mentioned direct- 
current period ratio is fixed Since the pulse width of drive signal circuit A1 1a is narrow, the pulse 
width of drive signal circuit B1 1b becomes large, the flow term of switching element 10b spreads 
in connection with it and the ratio of the current of electrode side minus becomes large The 
same effect as having enlarged the direct-current period ratio is acquired, the period ratio of hot 
cathode electric discharge becomes large, the directivity, the increase of stability, and the 
electrode heating effect of an arc become small, and an electrode wear is suppressed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuitry view showing one example of the arc welder of this invention 
[ Drawin g 2] The wave form chart of the output current in this example 
[ Drawing 3] The circuitry view in the conventional example 

[Drawi n g 4] The wave form chart of the output current in the conventional example 
[Description of Notations] 

4 Welding Transformer 

5 Rectifier Diode (Rectifier Circuit) 
6a, 6b Capacitor 

7 Weldment-ed 

8 Arc Load 

9 Electrode 

10a, 10b Switching element 
11a Drive signal circuit A 
1 1b Drive signal circuit B 
12 Oscillator Circuit 

14 Timer Circuit 

15 Pulse Width Equalization Circuit 
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DRAWINGS 



[Drawing 2] 
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